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STRUCTURAL EVOLUTION OF THE KOLAR SCHIST BELT, SOUTH I N D I A ;  
D i l i p  K. Mukhopahyay, Department of Earth Sciences, Univers i ty  of 
Roorkee, Roorkee 247 667, U.P., I nd ia  

The small-scale deformational s t r u c t u r e s  i n  t h e  banded ferruginous 
quartzite near  the western margin of t h e  Kolar schist b e l t  i nd ica t e  four 
genera t ions  of f o l d i n g  episodes (Fl-F4). The F1 and F2 f o l d s  are ve ry  
t ight  t o  i s o c l i n a l  w i th  long, drawn-out l imbs  and sharp hinges of i n s ig -  
n i f i c a n t  areal extent.  
bedding p lanes  whereas the F2 f o l d s  affect F1 axial p lanes  and related 
f o l i a t i o n  as well as bedding planes.  However, i n  a major part of t h e  
area t h e  F1 axial p lane  f o l i a t i o n  Is no t  well developed i n  the scale of 
outcrop though it is clearly seen under microsoope. Consequently, t h e  
F and F fo lds  are largely Ind i s t ingu i shab le  from each other i n  t h e  
f l e l d  u n t e s s  both t h e  sets  are present  i n  t h e  same exposure and, 
therefore, they have been grouped toge ther  as early folds.  

i n t e r f e rence  pat tern.  Their axial p lanes  are a l s o  e f f e c t i v e l y  parallel 
except a t  t h e  hinges of F f o l d s  where they  are a t  high angles. The 

whereas t h e  axes show wide v a r i a t i o n  i n  plunge from subhorizontal  t o  
v e r t i c a l  w i th  more or less constant  "E-SSW t rend (Fig. la). 
p r i n t i n g  r e l a t ion  is such t h a t  both the F1 and F2 fo lds  are plane 
noncy l ind r i ca l  except a t  the  hinges of F f o l d s  where F, f o l d s  are 
nonplane noncyl indr ica l .  
class 1C and class 3 types of f o l d s  i n  alternate competent and incompe- 
t e n t  layers i n  a mul t i layered  sequence, thicker  bands showing f o l d s  of 
larger wavelength, and parasit ic f o l d s  a t  t he  hinges of f o l d s  of larger 
order i n d i c a t e  t h a t  t h e  early f o l d s  were i n i t i a t e d  by buckling (layer 
para1 l e 1  compression). However, h igh  amplitude t o  wavelength r a t i o  and 
boudlnage, pinch-and-swell s t r u c t u r e s  and rod-like s t r u c t u r e s  l y i n g  
parallel  t o  the  axial p lanes  point  t o  importance of post-buckle 
f l a t t e n i n g  i n  shaping t h e  folds. 

are a set of open and 

g e n t l y  towards ESE or WNW and axes t rending  i n  "E-SSW direct ion.  These 
f o l d s  have developed due t o  g r a v i t a t i o n a l  c o l l a p s e  of the s u b v e r t i c a l  
f o l i a t i o n  p l anes  under t h e i r  own weight. The F4 f o l d s  are of t h e  na ture  
of warps sporadical ly  becoming tight with v e r t i c a l  axial planes s t r i k i n g  
from NE through E t o  SE (Fig. la). The axes of F4 f o l d s  plunge down the  
d ips  of l o c a l  f o l i a t i o n  p lanes  which are u s u a l l y  steep. 
have developed i n  response t o  a long i tud ina l  shortening a t  t h e  waning 
phase of f o l d i n g  episodes. The F3 and F4 f o l d s  affect each other and a t  
places F3 fo lds  are dominant. 
i nd ica t ing  that  these two f o l d  systems are broadly synchronoua 
eve r ,  t h e  o n l y  effect of these two sets is seen i n  minor modification i n  
o r i en ta t ion  of early structures and they are unimportant i n  large scale. 

The F1 f o l d s  affect on ly  t h e  well preserved 

The F1 and F2 f o l d s  are n e a r l y  coaxial r e s u l t i n g  i n  a type  3 

nor th-nor theas te r ly  s t r i k  f ng early axial p lanes  u s u a l l y  d i p  very  s t e e p l y  

Disharmony a t  z he  f o l d  hinges, combination of 

The over- 

The f o l d s  of' t h e  t h i r d  generat ion (P 
recumbent or g e n t l y  plunging r e c l i n e d  f o l  2 s with axial planes dipping 

These folds  

Elsewhere F4 f o l d s  are s t ronger  
How- 
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Mesoscopic d u c t i l e  shear zones, s u b p a r a l l e l  o r  a t  low angle t o  
f o l i a t i o n  p lanes ,  are uncanmonly well preserved i n  t h e  fe r ruginous  
qua r t z i t e .  Within t h e  shear zones f o l i a t i o n  p lanes ,  e a r l y  axial  p l a n e s  
and l a y e r i n g s  are sy -o ida l ly  curved from which sense of movement can be 
e a s i l y  determined. Both s i n i s t r a l  and dextral shear zones have  been 
noted. A new set of s t e e p l y  plunging and asymmetrical S- and Z-shaped 
f o l d s  w i t h  a x i a l  p lanes  a t  low angle t o  t h e  e a r l y  axial p l a n e s  have 
developed i n  shear zones. Subhorizontal  s t r i a t i o n s  and minera l  l i n e a -  
t i o n s  on shear surfaces are deformed by la ter  f o l d s  i n d i c a t i n g  t h a t  t h e  
shea r ing  movement is pre-F i n  age. S t e e p l y  d ipping  shear zones, which 

sides of t h e  s c h i s t  be l t .  The modal s t r i k e  d i r e c t i o n  of s i n i s t r a l  shear 
zones is N 3 3 5 '  and t h a t  of t h e  d e x t r a l  shear zones is N35' (Fig. lb). 
These two o r i e n t a t i o n s  form a conjugate  pa i r ,  the  b i s e c t o r s  of which 
g i v e  h o r i z o n t a l  maximum and minimum compressions i n  N95' and N5' 
d i r e c t i o n s  r e s p e c t i v e l y  w i t h  t h e  in te rmedia te  compression d i r e c t i o n  
be ing  v e r t i c a l  (Fig. lb). As t he  shear zones on e i ther  s i d e s  of t he  
sch i s t  b e l t  g i v e  similar o r i e n t a t i o n  of compression d i r e c t i o n s  
s e p a r a t e l y ,  i t  may be concluded t h a t  t h e  same movement was r e s p o n s i b l e  
f o r  t h e  development of &.vir zones i n  the fe r ruginous  q u a r t z i t e  also. 
The e a r l y  f o l d s  became n o n c y l i n d r i c a l  l a r g e l y  due t o  t h i s  shear ing  
movement . 

The d e c e p t i v e l y  s imple map p a t t e r n  of t h i s  sch is t  b e l t  w i t h  N-S 
l i n e a r  d i s p o s i t i o n  of major l i t h o l o g i c a l  boundaries, therefore, concea l s  
two phases of  c o a x i a l  i s o c l i n a l  f o l d i n g  i n  large scale and a shear ing  
movement s u b p a r a l l e l  t o  t h e  axial planes.  

It is suggested t h a t  a subhor izonta l  and n e a r l y  E-U s imple  shear 
a c t i n g  on subhor i zon ta l  bedding  p l anes  r e s u l t e d  i n  i s o c l i n a l  and 
recunbent /gent ly  plunging r e c l i n e d  f o l d s  w i t h  NNE a x i a l  trend. The F2 
f o l d s  w i t h  "E t r end ing  axes,  which c o a l d a l l y  r e f o l d  F1 f o l d s ,  formed i n  
response t o  a pure  shear i n  t h e  same d i r ec t ion .  Continued compression 
t i gh tened  t h e  F2 f o l d s  i n t o  i s o c l i n e s  and when they could n o t  be f la t -  
tened any f u r t h e r  shea r ing  movement was i n i t i a t e d .  
compression d i r e c t i o n  was a t  a h i g h  a n g l e  t o  t h e  s t e e p l y  dipping f o l i a -  
t i o n  p l a n e s  t h e  shear zones have  p r e f e r e n t i a l l y  developed s u b p a r a l l e l  t o  
them. The large-scale s t r u c t u r a l  features i n  t h i s  area, therefore, can 
be exp la ined  i n  terms of an  E-W compression a c t i n g  o v e r  a protracted 
per iod of time. 

are o f t e n  conjugate ,  are a 9 so presen t  i n  t h e  Pen insu la r  g n e i s s  on e i ther  

As t h e  n e a r l y  E-W 

Fig I o 78 poles of ox101 planes of early folds, 
contours: 0 5-5-10-15% per I% area 0 :  Axes of 
early folds(6 vertical) .:Poles of axial planes of 
F4 folds b. Rose diagram of strikes of sub- 
vertical sheor zones from Peninsular gneiss, 
MS: modo1 slnistral, MD: modal dextral, n: no. 
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